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(54) Silanyl-triazines as light screening compositions 

(57) The present invention concerns new s-triazines of the formula I 
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W^W'andW^ each independently signifies CvC2o alkyi or a group SpSH; 
X\X'andX^ each independently signifies O or NH: 



Sp 
Sil 



sign'rfies a spacer group; 

signifies a silane, an oligosOoxane or a polysiloxane moiety: with the proviso that at least one of 
yN\vfi and signTies SpSil. 
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Description 

[0001 ] The present invention relates to new s-triazines, a process for their manufacture and the use thereof as UV-6 
filters in light screening compositions, especially for the preparation of a cosmetic composition useful for protecting 
5 human skin from sunlight radiation. 

[0002] Many sunscreen agents have been desad}ed and developed in the past proposing 1 ,3.5 triazines as UV-B 
stabilisers. An example for such a triazine-conpound is 4.4\4--(1 ,3,5-triazine-2.4,6"triyltriimino)-tri8-ben20ic acid-tris(2- 
ethylhexyl ester) sold under trade name UVINUL T-150. 

[0003] In the German Patent Publication DE-OS 3 206 3987 which is an equivalent of US Patent 4 617 390, s-triazine 
10 derivatives are disclosed whidi highly absorb in the UV-B region and are obtained by reacting trichlorotriazine with p- 
aminobenzoic acid esters. However, these compounds are very poorly soluble in the solvents convnonly used in the for- 
mulations of sunscreen agents, thus limiting their use as ingredient of emulsions and cosmetic formulations, particularly 
when an increased dosage of the sunscreen agent is needed. In addition those filters tend to crystallise on the skin 
leaving a sandy skin feeling and reducing the sun protection factor (SPF) essentially 
IS [0004] It has now been found that compounds of the general formula I below t>esides absorbing in the UV-B region 
show a good solubility in solvents commonly used in sunscreen agents. 
[0005] Thus, an object of the present invention are compounds of the general formula I, 
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35 wherein 

W\ and each independently signifies CrC2o alkyl or a group Sp-Sil; 
. and X^ each independently signifies O or NH; 

40 

Sp signifies a spacer group; 

Sil signifies a silane. an oligosiloxane or a polysiioxane nfV)iety; with the proviso that at least one of 

W\W^ and signHies SpSil. 

45 

[0006] Preferably \N\ and signify SpSil; or and signify C^-C^° atkyl. preferably 2-ethylhexyl. and 

signifies SpSil. 

[0007] Preferably X*" , X^ and X^ signify oxygen, or X*" and X^ signify oxygen and X^ signifies NH. 
[0008] The term "spacer group" refers in this context to a Cs-Ctsdivalent alkyi or alkylene chain whk;h links the silane, 
so oligosiloxane or polysiioxane moiety to the triazine residue. In sakJ chains one or several cartx3n atoms may be r^aced 
by oxygen atoms resulting in groups such as -Ci-Ce-alkyl-O-CvCs-alkyl- e.g. -(CH2)2-0-(CH2)2- or -{CH2)4-0-(CH2)2- 
; -Ci-Ce-alkenyl-O-CrCs-alkyl-e.g. -C(=CH2)-(CH2)2-0-(CH2)4-: -Ci-C4-alkyl-0-Ci-C4-alkyl-CK:i-C2-aIkyl e.g - 
(CH2)2O-(CH2)2-0-(CH2)2- and the like. 

[0009] The term "63-0^2 cfivalent alkyl chain" embraces straight chain or branched saturated hydrocartwn reskfues 
55 such as 3-propylene. 2-propylene. 2-methyl-3i>ropytene, 3-buty1ene, 4-butylene. 4-pentylene, 5i>entytene,^exylene, 
12-dodecytene and the like. 

[001 0] The term "C3-Ci2divalent alkylene chain" embraces straight chain or branched unsaturated hydrocartx)n res- 
idues containing one or multiple doid)le bonds such as 2-propen-2-ylene, 2-propen-3-yiene, 2-methyl-3-propenylene. 
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3-buten-3-ylene 3-buten-4-ylene. 4-penten-4-ylene, 4-penten-5-ylene. (3-methyO-penta-2,4-dien-4 or 5-ylene. 11- 
dodecen-1 1 -ylene and the like. 

[0011] Preferred spacer groups are: .-{CH2)3-. '{CH^a% -(CHgjs-. -{CH)(CH3)-(CH2)-,-(CH2)2-CH=CH-. -C(=CH2)- 
CH2-. •C(:=CH2)-(CH2)2-0-(CH2)4-. (CH2)4-CMCH2)2-. 
5 [001 2] The term "silane** refers in this context to a group SiR^ R^R^ wherein R\ R^ and R^ each independently signify 
Ci-Ce alkyi, CrCe alkoxy or phenyl. 

[0013] The term "alkyl" and "alkoxy" residues can be straight-chain or branched residues with the number of carbon 
atoms indicated such as e.g. methyl, ethyl, propyl, isopropyl. n-butyl, tert.butyl, 2-ethylhexyl, thexyl, (1 ,1 ,2- trimethylpro- 
pyl) and. respectively, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, tert.butoxy, 2-ethylhexoxy. thexoxy. 
10 [0014] Examples for the group SiR^R^R^ are: Si{CH2-CH3)3. Si{CH2-CH2-CH3)3. SI(lsopropyl)3, Si(ten.butyl)3. 
SiMe2tert.butyl. SiMe2thexyl, Si(0Me)3. - Si(0Et)3. SiPhg and the like, preferably Si(CH2-CH2-)3- and Si(CH2-CH2- 

CH2)3. 

[001 5] The term "oligosiloxane" refers in this context to groups of the general formula SiR^^rn(0SiR^^3)n with m = 0, 
1 or 2; n := 3, 2 or 1 and nnn = 3; or a group of the general formula Ila, Ila' or lib 

IS 



20 



25 



30 




wherein 

40 A signifies a bond to the spacer; 
R^° signifies C^-Ce alkyi or phenyl; 
r signifies 1 to 9, preferably 1 to 3. 



45 



[001 6] The term "polyslloxane" refers in this context to groups of the general formula Ilia or lllb. 
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Ilia 



10 



R'-Si—f-O-Si-W-O-Si-l-O-Si-R" 



Illb 



IS 
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wherein 

A is a bond to the spacer; 

signifies C^-Ce all^ or phenyl; 
has a value of from 4 to 250. preferably 5 to 150; 

has a value of from 5 to 250, preferably 5 to 150. more preferably a statistical mean of about 60; 
has a value of from 1 to 30. preferal)ly 2 to 10, more preferably a statistical mean of at)out 4. 



[001 7] The residues R^^ and R*" ^ are preferably CrCe alkyl. more preferably CrC4 alkyl, most preferably methyl. 
30 [0018] In one particular embodiment of the invention . and VV^ signify Sp'-Sil'. Said embodiment refers to com- 
pounds of the fbrmula la: 
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40 



45 



So 




H H 



wherein 

X signifies O or NH; 

50 

Sp* signifies a straight-chain or branched saturated or single or multq>le unsaturated hydrocartx)n group of 3 to 1 2 

cart>on atoms; 

Sir signifies the group SiR^ R^R^, wherein R\ R^ and R^ each independently signify C^-Cg-alkyl. Ci-Ce-alkoxy or 
55 phenyl; or an oligosiloxane of the formula -SiMem(0SiMe3)n. wherein Me is metfiyl and m is 0, 1 or 2. n is 1 , 2 

or 3 and nnn are 3; or an oligosiloxane of the formulae A, A* and B 
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Me-S O -Sh-O -Si— 
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Me Me Me 

I ' I 
MehS^-0 -Sh-O-Sh-Me 

Me ' Me 
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wherein Me is methyl and u is 0 to 6. 
[001 9] Especially preferred compounds of formula t are: 

2,4.6-tri-anilino-p-{carbo-4*-(1 J ,3,3,3i3emamethyldisilQxanyO- VHsut^ 

2,4,6-tri-anilino-p-{cart)o-4-(1 ,1,1 .3.5,5,5-heptamethyl trisiloxanyl)-1 *-butytoxy}*1 ,3,5-tria2ine, 

2.4.64ri-anillnoiD-{carbo-2'-methyl-3X1.1.3.3.3i5entamethyldisiloxanyl)-1'i3ropy^ 

2,4,6-tri-anilinoi5-{cartx>-5'-(1,1,3,3.3-pentamethyldisiloxanyl)-ri3entylolo^^ 

2.4,6-tri-anilino-p-{cartx)-3-(1.1,3.3,3-pentamethyl disiloxanyl)-V-propyloxy}-1,3,5-triazine. 

2.4,6-tri-anillno-p-{cart)0-4'-(triethly silyO-1 '-but-3-enyloxy}-1 ,3,5-tria2ine, 

2.4.6-tri-anilino-p-{cartx>-4 -(triethyt 8ilyl)-r-butyloxy)-1.3,5-triazine and 

2.4.6-tri-anilino-p-{cartx)-7-(trlethyl silyl)-4'-oxa-heptyloxy}-1 .3.5-triazine, 

2.4.6-tri-aniIino-p-{cart)o-7*-( 1 . 1 .3.3,3-pentamethyl disiIoxanyO-4'-oxa-heptyloxy}-1 .3.5-tria2ine, 

2,4-di-anilinoiD-cartx)-(2'-ethyl-hexyloxy)-6-anilino-p-{cart>o-7'-( 1 ,1 ,3,3,3-pentamethyl disiloxanyl)-4'-Gxa-hepty- 

loxy}-1,3,5-tria2ine. 

2.4-di-anilino-p-cartx>-(2'-ethyl-hexyloxy)-6-anillno-p-{cartX)-7'-{1 ,1 ,1 .3,5.5.5-heptamethyi trisiloxanyl)-4*-oxa-hep- 
tyfQxy}>1 .3,5-triazine, 

2.4Kji-anninoi3-cartx>-(2**ethyl-hexyloxy)-6-emino{N-(-2X1J.1.3.5,5.5-hept^ 
dyl}-1, 3.5-triazine, or 

a polysiloxane which con^esponds in Its statistical mean to the following formula: 
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[0020] The compounds according to the present invention absorb UV radiations in the range from 290 to 320 nm and 
show an improved solubility in lipophilic solvents. Furthermore, they can easily be dispersed In emulsions and have rel- 
atively low tendency to crystallise in emulsions or on the skin. Thus, the compounds of the present invention can be 
used for the preparation of light screening compositions, especially for the preparation of a cosmetic composition useful 
for protecting human skin from sunlight radiation. These products can be applied in high concentrations which effect 
improved sun protection. Effects of aggregation and crystallisation which furnish a loss in efficacy are reduced in the 
emulsions and on the skin. 

[0021] A further object of the present invention Is a process for the preparation of the compounds of formula 1. 
[0022] Another object of the present invention is a light screening composition containing one or more compounds of 

formula I as sunscreen agents. 

[0023] The synthesis of the compounds of formula I, wherein . and signify SpSil can be carried out accord- 
ing to the following steps I to III: 

Slept 



[0024] 



35 



Sil-H + Sp'-XH 



catalyst I 



Sil 



40 



45 



50 



wherein Sil and X are as defined above; Sp** has the same meaning as Sp defined above, except that It has one 
degree of unsaturation more than Sp. In other words if Sp" has one double bond Sp is saturated and if Sp" has a triple 
bond or two double bonds Sp has one double bond. 
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Step II 
[0025] 



COOCrCg alkyi COXSpSil 



Sp^ fi^ catalyst il 



Sil'^ ^XH 



10 



' Ci-Cealkanol 
NH2 NH2 



IB wherein Sil, Sp and X are as defined above. 

Step III 
[0026] 

20 



^^SpSil 

J li 

COXSpSil CI O HN 

+ N'^N heat ^"^P^X^^^^ N^N r^^^'V^X"^'^" 

Ci-^N^CI optionally ^^^^N^N^N'^ 
a solvent H H 



25 



30 






wherein Sil. Sp and X are as defined atx>ve. 
[0027] The first step is a hydrosilylation reaction and can be performed according to methods known per se, such as 

35 at a temperature in the range of 0° to 200*'C. preferably W to 11 CC in the presence of a metal catalyst. The reaction 
is preferat)ly carried out in an inert gas atmosphere, optionally in a solvent. Suitable catalysts are platin catalysts like 
metallic R on cartx>n. chloroplatinic add. divinyl-tetramethyl-disiloxane platinum complex, or any other platinum com- 
plex; rhodium catalysts like metallic Rh 5% on cartx)n. bis(1.5-cyclooctadien)-di-Rh(0-dichloride and the like: Mo. Ru, 
Pd, Cr. Fe, Co. Ni or Cu in their metallic form or as a complex. The catalysts can be homogeneous or heterogeneous. 

40 Most organic solvents can be used such as aromatic solvents, preferably toluene, xylene, pyridine; ether such as THF, 
dioxane and the like, aliphatic solvents such as dichloroethane. dichloromethane. chloroform. CCI4, acetonitrile, OMF, 
DMSO. ethanol and the like. 

[0028] The second step Is a transesterification or an amide formation and can be performed according to methods 
known per se using a catalyst II. Thus, the reaction can be carried out at a temperature in the range of SO** to 250*'C, 
45 optionally in a solvent. Organic solvents as listed under the first step can be used. Suitable catalysts are basic catalysts 
such as KOH. Na2C03 and the like, acidic catalysts such as H2SO4. HQ and the like or a Lewis add catalyst like e.g. 
tetraisopropyl orthotitanate. 

[0029] The third step can be achieved just by treating slowly the product of the second step and cyanuric ackf chloride 
at a tenperature In the range of 20° to 280*'C, preferably of 50*" to 150*'C without or with an appropriate solvent (e.g. 
so toluene, xylene). Optionally a base can be present such as K2CO3, NaH and the like. 

[0030] The sequence of steps can be freely interchanged, e.g. it is possible to start with step III by treating cyanuric 
add chlorkle with Ci.6-aikyl 4-aminoben2oic acid ester followed by a transesterification or an amide tarnation (step II) 
and finishing with the hydrosilylation step 1. 

[0031] The synthesis of the compounds of formula I. wherein one or two of the groi^ss W\ and signify C1-C20 
55 alkyl and the remaining groups of W\ and signify SpSil can also be canried out comparable to the above reaction 
scheme. Cyanuric acid chloride is treated either at first with 4- aminobenzoic acid C1-C20 B\ky\ ester at a temperature 
in the range of 0° to 40^*0, and then with a compound of the formula A 
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s 




NH2 A 

10 

wherein X. Sp and Sii are as defined abcve at a temperature in the range of 20° to 280''C. or cyanuric acid chloride is 
treated at first with a compound of the formula A at a temperature in the range of 0** to 40*^0 and then with 4-aminoben- 
zoic CrC2o a'M ester at a temperature in the range of 20"* to 280°C. 

[0032] Compounds of the formula I. wherein Si! is a polysiloxane are preferably prepared according to the following 

15 schema: 




so 



wherein X and Sp are as defined above. Sir is a poiysiloxane as defined above and R^^ts a C^-C^o divalent alkyi chain 
or a Cs-Cio divalent alkyI chain optionally inten^upted by at least one oxygen atom. 

[0033] Compounds according to the invention are colourless or slightly yellowish liquids, semiliquids or aystaliine 
55 compounds. They are especially qualified as light screening agents because of their high absorption of UV-B light their 
good solubility in organic solvents, especially in solvents commonly used in cosmetic industry and because of their easy 
and cheap access. They can be comt)ined with one or more known UV -B and/or UV-A fitters. 
[0034] The preparafion of novel light screening agents, especially of preparations for skin protection and. respectively. 
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sunscreen preparations for everyday cosmetics, comprises incorporating a compound of formula I in a cosmetic base 
which is usual for light screening agents. Where convenient, other conventional UV-A. and respectively, UV-B filters can 
also be combined during this incorporation. Said combinations of UV filters can show a synergistic effect. The prepara- 
tion of said light screening agents is well known to the skilled artisan in this field. The amount of compounds of the gen- 
5 eral formula I and other known UV-filters is not critical. Suitable amounts are about 0.5 to about 12%. 

[0035] Suitable UV B f IKers. I.e. substances having absorption maxima between about 290 and 320 nm. are for exam- 
ple the following organic compounds which belong to the widest classes of substance: 

— p-Aminobenzoic add derivatives such as ethyl, propyl, butyl, isobutyl, octyWim^hyl, amyWimethyl, ethoxytated 
10 ethyl, propoxylated ethylglyceryl or ethylglycosyl p-aminobenzoate and the like; 

— Acrylates such as 2-ethylhexyl 2-cyano-3.3-diphenylaaylate (octocrylene), ethyl 2-cyano-3,3-diphenylaaylate 
and the like; 

— Aniline derivatives such as methyl anilinum methosutfate and the like; 

— Anthranllic acid derivatives such as menthyl anthranilate and the like; 

16 — Benzophenone derivatives such as benzophenone-1 to benzophenone-12 and the like. 

— Camphor derivatives such as methyl benzylidene camphor. 3-benzylidene camphor, camphor benzalkonium 
methosutfate. polyacrylamidomethyl benzylidene camphor, sulfo benzylidene canphor. sulphomethylbenzylidene 
camphor, therephthalidene dicamphor sulfonic add and the like; 

— Cinnamate derivatives such as octyl methoxydnnamate or ethoxyethyl methoxydnnamate, diethanolamine 
20 methoxydnnamate. isoamyl methoxydnnamate and the like as well as dnnamvc add derivatives bond to siloxanes; 

— Gallic add such as digalloyi trioleate and the like; 

— Imidazole derivatives such as phenyl benzimidazole sulfonic add and the like; 

— Salicylate derivatives such as isopropylbenzyl. benzyl, butyl, octyl. isooctyl or honrK)menthyl salicylate and the 
like; 

25 — Trtazole derivatives such as drometriazole, hydroxydibutylphenyl-. hydroxydiamytphenyl-.hydroxyoctytphenyl- or 
hydroxyphenylbenztriazole and the like; 

— Triazone derivatives such as octyl triazone and the like; and 

— Pigments such as microparticulated TiOa. ZnO and the like. 

30 [0036] The formulation may further contain UV-A f Oters such as 

— Dbenzoylmethane derivatives such as 4-tert. butyl-4 '-methoxydibenzoyl-methane and the like; 

Triazine compounds as described in the European Patent Publications EP 0693483 A1, EP 0704437 A2. EP 
35 0704444 A1 and EP 0780382 A1 ; 

-Organosiloxane compounds as descrfoed in the European Patent Publfoations EP 0538431 B1 , EP 0709080 A1 
and EP 0358584B1; 

40 — Malonates such as described in the European Patent Application 981 14262.3 

[0037] Especially useful for effective UV absorptfon are combinations with metallo-oxy nano pigments like e.g. titan- 
oxide, zincoxide. ceroxide. zircon oxide, fenous oxide and mixtures thereof, the diameter of whfoh is < 100 nm. 
[0038] The following Examples 1 -1 5 further illustrate the invention but do not limit its scope in any manner. 
45 [0039] Examples 8 and 9 are comparative examples. Example 16 refers to a light screening composition. 
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Example 1: 

Preparation of 2.4.6-tri-anilinO'p-f carbo-4''(1 . 1 .3.3.3-pentamethyl<iisnoxanyl)-1 '■birtyloxy}'1 .3.5'triazine. 
5 [0040] 



10 




20 

a) First step: preparation of 4-(1.1,3.3.3-pentamethyl disiloxanyl)-1-butanol. 

[0041] A 50 ml reaction flask vwas charged with 10.3 ml 3-butene-1-ol and a catalytic amount of divinyl-tetramethyl 
disiloxane platinum complex under inert atmosphere and heated to 60°C. 19.5 ml of pentamethyl disiloxane was slowly 
25 added through a dropping funnel. The reaction mixture was stirred at 75 to SO'^C for three hours, followed by distillation 
at 110 to IIS^'C/SO X 10^ Pa over a 10 cm column. Yield 18.9 g (86% of the theory) of a clear liquid. 

b) Second step: preparation of 4-aminobenzoic acid 4-(1 ,1,3.3,3-pentamethyl disiloxanyl) butyl ester. 

30 [0042] A 50 ml reaction flask was charged with 9.9 g of ethyl 4-aminot)enzoic acid ester. 15.3 g of 4'(1 , 1 .3,3.3-pen- 
tamethyl disiloxanyO-l-butanol and 0.06 ml of tetra- Isopropyl orthotitanate and heated to 1 10°C/90 x 10^ Pa for 7 h. 
The ethanol formed was subsequently distilled off. The product was fractionated at 205**C/0.06 x 10^ Pa to yield 12,6 g 
(62% of the theory) of a dear liquid. 

35 c) Third step: preparation of 2,4,6-tri-anilino-p-{cartx)-4'-(1 . 1 ,3,3,3-pentamethyl disilQxanyl)-1 -butyloxy}-1 ,3.5-triazine. 

[0043] In a 400 ml reaction flask 1 0.2 g of 4-aminobenzoic acid 4-(1 .1 .3.3.3*pentamethyl disiloxanyl) butyl ester were 
dissolved in 150 n^ of toluene and cooled to 0°C. A solution of 1 .83 g of cyanuric add chloride in 60 ml of toluene was 
slowly added within 20 min. Then the reaction mixture was gently heated to reflux temperature and stined at this tem- 
40 perature for 48 hours. The solvent was then removed using a rotation evaporator and the residue was chiromatographed 
over Si02 in hexane/EtOAc = 9:1 . 3.5 g of a semrcrystalline product was Isolated. UV 308 nm (133230). m.p. 86 - 87**C. 

d) Measurement of solubility in C^tiol LC (cocoyi caprylate caprate) and Crodamol DA (diisopropyl adipate). 

45 [0044] Oversaturated solutions of 2.4.6-tri-anilino-p-{cart>o-4'-(1 .1 ,3.3.3-pentamethyl disiloxanyl)-1 '-butyloxy}-1 .3.5- 
triazine in the above solvents were prepared and treated in an ultrasound bath fa five minutes. After standing over night 
at 25°C the solution was filtered through a microfilter (Millipore. pore size 0.5 Mm), followed by UV measurement in 
CH2CI2. The extinctions were compared with the extinction of the pure compound. The solubilities were found to be 
1 1 .2% in C6tiol LC and >26% in Crodamol DA. 

so [0045] Examples 2 to 5 were prepared following the procedure as described in Example 1 . 



55 
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Exanpie 2: 

Preparation oi 2.4.6-tri'aniiinO'p-{carbo-4'-(1.1.1.3.5.5.5-heptamethvi trisilQxanvn-V-butvloxvM.S.S-triazine. 
[0046] 



1 




a) First step: preparation of 4-(1.1.1.3.5.5.5-heptamethyl trisiloxanyl)-1 -butanol using 1.1,1,3.5,5,5-heplam6thyl 
trisiloxane. After destination at 74 - 78*'C/0.1 x 10^ Pa 83% of a liquid product was obtained. 

b) Second step: preparation of 4-aminobenzoic acid 4-(1.1.1.3.5.5.5-heptamethyl trisiloxanyQ butyt ester by react- 
ing 4-(1 . 1 .1 .3.5.5.5-heptamethyl trisiloxanyl)-1 -butanol with ethyl 4-anrtinobenzoic add ester. After chromatography 
over SiOg in hexane/EtOAc = 1.1 and evaporation of the starting nnaterial. a dear yellow oil was obtained in 43% 
yield. 

c) Third step: preparation of 2.4.6-tri-amIfno-p-{carbo-4'-(1.1.1,3,5.5.5-heptamethyl trisiloxanyi)-r-butylQxy)-1,3.5- 
triazine by heating to reflux 4-aminoben20ic acid 4-(1.1,1,3.5,5,5-heptamethyl trisiloxanyl) butyl ester and cyanuric 
acid chloride. After chromatography 37% of the product was obtained. UV 308 nm (120459). m.p. 115-11 8^C. 

d) Measurement of solubility in C6tiol LC and Crodamd DA: 19.1% In LC and 35.5% in Crodamol DA. 
Example 3: 

Preparation of 2.4.6-trt-anilino-D4carbo-2'-m ethvl-3W1.1.3.3.3-Dentamethvldisiloxaw^^^ 
[0047] 



O 




a) First step: preparation of 3-(i.i.3.3.3-pentamethyl disilQxanyf)-2-methyl-1-propanol using 2-metha!lyl alcohol 
instead of 3-butene-1-of. After destination at 105*^0/40 x 10^ Pa 81% of a liquid product was obtained. 

b) Second step: preparation of 4-anvnobenzoic add 2-methyl-3-(1 . 1 .3.3,3-pentamethyl disiioxanyl) propyl ester by 
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reacting 3-(1 .1 ,3,3,3-pentamethyl disiloxanyl)-2-methyl-1 isropanol. A dear yellcw oil was obtained in 27% yield. 

c) Thiid step: preparation of 2,4.6-trl-aniIinoiHcartx>-2'-methyl-3'-(1.1,3.3.3-pentamethyl disiloxanyO-1 '-propy- 
loxy)-1.3,5-tria2lne by heating to reflux 4-aminobenzoic acid 2-methyl-3-(1,1,3.3,3-pentamethyl disiioxanyf) propyl 
ester and cyanuric acid chloride. After chromatography 33% of the product was obtained. UV 308 nm (109184). 
m.p. 118-120*»C. 

d) Measurement of solubility in C6tioI LC and Crodamol DA: 16.8% in C6tiol LC and >34% in Crodamol DA. 
Example 4: 

Preparation of 2.4.6-tri-anilino-p^cart)0-5'-(1 .1 .S.S.S-pentamethvl disiloxanvlVI 'naentytoxyl'l .3.5-tria2ine. 
[0048] 



O 




H H 



a) First step: preparation of 5-(1.1.3.3.3-perrtamethyl disiloxanyl)-1-pentanol by using 4-penten-1-ol instead of 3- 
butene-1-ol. After destination at 124 - 125''C/39 x 10^ Pa 88% of a fiquid product was obtained. 

b) Second step: preparation of 4-aminobenzoic add 5-(1.1.3.3.3-pentamethyl disiloxanyl) pentyl ester by reacting 
5-(l .1 .3.3.3-pentamethyl disiloxanyl)-1-pentanol instead of 4-(1 ,1,3,3.3-pentamethyl disiIoxanyO-1-butanol. A dear 
yellow oil was obtained in 63% yield. 

c) Third step: preparation of 2.4,6-tri-anilino-p-{cartx)-5*-(1,1,3.3.3-pentamethyl disiloxanyO-1'-pentyloxy}-1,3.5-tri- 
azine by heating to reflux 4-aminobenzoic add 5*(1 .1 .3.3.3-pentamethy! disiloxanyl) pentyl ester and cyanuric add 
chloride. After chromatography 20% of the product was obtained. UV 308 nm (137085). m.p. 1 19.5 - 121.5°C. 

d) Measurement of solubility in C^ol LC and Crodamol DA: 6.2% in C^tiol LC and 13% in Crodamol DA. 
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Examptg 5: 

Preparation of 2.4.6-fri>anilino>p4carbo-3-M.1.3.3.3'Dentamethyl disilaxanvl)-r-Droov lQXYVl.3.5-trla2ine. 



5 [0049] 



70 



IS 




20 

a) First step: preparation of 3-(1 . 1 .3.3.3-pentamethyl disiloxanyQ-1 -propanol using allyl alcohol instead of S-butene- 
1-ol. After destination at 99 - IOrC/41 x 10^ Pa 85% of a liquid product was obtained. 

b) Second step: preparation of 3-aminoben20ic acid 3-(1 ,1 .3.3.3-pentamethyl disiloxanyO propyl ester by reacting 
25 3-<1.1.3,3,3-pentamethyldisiioxanyl)-1-propanoi. A clear yellow oil was obtained in 14% yield. 

c) Third step: preparation of 2.4,6-tri-anilino-p-{caftx)-3'-(1.1.3.3.3iDentamethyl disiloxanyl)-1'-propylaxy}-1,3.5-tri- 
azine by heating to reflux 3-aminobenzoic acid 3-(1 . 1 ,3.3,3-pentamethyl disiloxanyl) propyl ester and cyanuric add 
chloride. After chromatography 32% of the product was obtained. UV 308 nm (1 11664). m.p. 125 - 127'C. 

30 

d) Measurement of solubility in C^tiol LC and Crodamol DA: 4.3% In C6tiol LC and >16% in Crodamol DA. 

Example 6 

35 Preparation of g.4.6.tri-anilino-p4carbo-4'-(trtethlv silvft-1'-but-3-envloxvM .3.5-triazine 
[0050] 



40 



45 




H H 



50 



a) Rrst step: preparation of 4-(trlethylsllyQ-1-but-3-enol 

A 50 ml reaction flask was charged with 1 butene-3-ol and a catalytic amount of bis(1 .5K:ydooctadien)-di- 
55 Rh(l}-dichlorlde and triphenylphosphine under inert atmosphere. Triethylsilane was slowly added through a drop- 
ping funnel. The reaction mixture was stinted at room temperature for 72 h. 86% of a yellow liquid was obtained. 

b) Second step: preparation of 4<aminobenzoic acid-(triethyisilyl) 1-but-3-enylester by reacting 4naminobenzoic 
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acid ester and 4-(triethylsilyl)-1-but-3-enol. Yield: 69% of a clear liquid, 
c) Third step: preparation of 2.4.6-tri-aniIinoi)4carlxM'-{triethly silyi)0'4Dut-3-enylQxy^ 
Example 7 

[0051 ] Example 7 was prepared analog to Example 6. 

Preparation of 2.4.6-tri-anilinoH>fcarbQ-4'-(triethvl siMM'-butvlQxvM .3.5-triazine 

[0052] 




25 

a) First step: preparation of 4-(triethylsityl)-1t}utanol. 

b) Second step: preparation off 4-aminobenzoic acid-(triethytsilyl) butylester. 

30 

c) "mird step: preparation of 2,4,6-tri-anilino-p4carbo-4'-(triethyl snyO-V-butyloxyl-I.S.S-triazine. 
Example 8 

35 Preparation of 2.4.6'tri-aniljno-(p-cart)QethoxY)>1 .3.5-triazine a s a reference compound without anv siM orouDS. 
[0053] 



40 



45 




HN 
H H 





SO 

[0054] A 750 ml reaction flask was charged with 1 3.9 g of ethyl-p-amino-benzoate dissolved in 300 ml of p-cymene. 
A solution of 4.85 g of cyanuric add chloride In 1 50 ml of p-cymene was slowly added within 20 min. A white suspension 
was formed. Then the reaction mixture was gently heated to reflux temperature (1 70^C) and stirred at this tenrperature 
55 for 20 h. The reaction mixture was cooled to O^'C. filtered arxJ the residue was washed with MT6E and recrystalised in 
toluene to yield 1 2.3g (82%) of white crystals. UV 308 nm (133'374). m.p. 218 - 220'C. which predicted a low solubility. 
[0055] Measurement of solubility in C^iol LC and Crodamol DA: 

[0056] The solubility's were determined as descnbed in Example 1 and were found to be 0.02% in C^ol LC and 0.2% 
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in Crodamol DA. 

Example 9 

[0057] Measurement of solubility of UVINUL T-150 in C^tiol LC and Crodamol DA for comparison: 



O 




H H 



[0058] The solubilities were determined for the commercial product Uvinul T-150. as a reference, as descrtoed in 
Example 1. UVINUL T-150 was the best soluble compound within the known series The solubilities were found to be 
3.7 - 4.2% in C6tiol LC and 10% in Crodamol DA. which was lower then for the examples according to the invention. 
The m.p. was 126 - 127.5**C. 

Example ip 

Preparation of 2 .4.6-tri-ani!ino-D-fcarbo-7Vtriethvl snvlM'K)xa-heptvloxY)-1,3.5-triazine. 
[0059] 




a) 4-(2>Triethylsilanyt-ethoxy)-butanoI: 

A 50 ml reaction flask was charged with 1 1 .6 ml (1 GO mmoO of 1 ,4-butanediol-mono vinylether and a catalytic 
amount of divinyl-tetramethyi disiloxane platinum complex under inert atmosphere and heated to 60*C. 10.4 g (90 
mmol) of triethylsilane was slowly added through a dropping funnel. The exothermic reaction mixture was stirred at 
75'C for 1 8 hours, followed by distillation at 1 05 to 1 07**CA).2 mbar ov& a 1 0 cm Vigreux column. Yield 1 5.2 g (66% 
of the theory) of a dear liquid. Purity 98.7% according gas chromatography. 

b) 4-Aminoben20ic acid 4-(2-triethylsilanyl-ethoxy)-butyl ester: 

The same reaction was performed as in example lb. using the product of the above reaction instead of 4- 
(1.1,3.3.3-pentamethyl cfisiloxanyl)-1-butanol. A dear yellow oil was received in 65% yield after chromatography. 

c) 2.4.6-Tri-anilino-p-{cartx>-7'-(triethyl silyl)-4'-oxa-h^3tyloxy}-1 .S.S-triazine. 

The reaction procedure of exanple 1c was repeated using the p-amino benzok; acid ester received above 
Instead of p-aminobenzoic acid 4-(pentamethyl dislloxanyO butyl ester. After chromatography 79% of the product is 
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obtained. UV 308 nm (e=1 1 7723). m,p. 79 - SrC. 

d) Measurement of solubility in cosmetic solvents: 

The solubilities were determined as described in example 1 and were found to be 31% In C6tiol LC and 45% 
in Crodamol DA. 

Preparation of 2.4.6-tri>anilinoH3-(carfao-r-(1 .1 .3.3.3-DentametlTvl disi iQxanvl)-4'-oxa -heDtylQxvM .3.S>triazine. 
[0060] 



0 




a) 7-(1 ,1 ,3,3.3-Pentamethy-disl!oxanyO-4-oxa-heptan-1 -of: 

A 50 ml reaction flask was charged with 16 ml of 1 ,4-butanediol-vinylether and a catalytic amount of divinyl- 
tetramethyl disitoxane platinum complex under inert atmosphere and heated to GO'^C. 22.8 ml of pentamethyl disl- 
loxane was slowly added through a dropping funnel. The reaction mixture was stirred at 75 to aCC for 18 hours, 
followed by distillation at 85 to 87^C / 0.2 mbar over a 1 0 cm column. Yield 29 g (85% of the theory) of a clear liquid. 

b) 4-Nitroben2oic acid 7-( 1,1.3.3,3-pentamethy-disiloxanyl)-4-oxa-heptyl ester: 

A 100 ml reaction flask was charged with 20 g of the above siiylated alcohol in 34 ml of pyridine and vigorously 
stirred. 22.5 g of p-nitrobenzoic acid chloride was slowly added within 20 min. The reaction mixture was heated to 
60°C. and stirred for one hour. Then it was pored in ice water and extracted with CH2CI2 . The combined organic 
phases were washed with 1n HCI and saturated NaHCOa solution, dried over Na2S04 and concentrated to yield 
20.2 g (65%) of a yellow liquid. MS: 370, 298, 150. 147. 120(100%). 

c) 4-Aminobenzoic acid 7-(1.1,3.3.3-pentamethy-disiioxanyl}-4-oxa-heptyt ester: 

A 600 ml hydrogenatlon autoclave was charged with 20 g of the alx)ve ester in 280 ml of methanol and 0.7 g 
of acetic acid and 3 g of Raney Ni catalyst. This mixture was hydrogenated for 18 hours an room temperature and 
a pressure of 100 psi. Then the mixture was filtered, distributed between ethyl acetate and water and the organic 
phase was concentrated to yield 93% of a yellow liquid. MS: 383(M^). 340. 268, 208. 147. 120(100%). 

d) 2.4.6-Tri-anifino-p-{carbo-7'-(1 .1 .3.3.3-pentamethyl dlsilQxanyl)-4'-oxa*heptylQxy}-1 ,3.5-triazine. 

The reaction procedure of example 1c was repeated using p-amino benzoic acid ester received above instead 
of p-aminobenzoic acid 4-(pentamethyl dtslloxanyl) butyl ester. After chromatography 60% of the product is 
obtained. UV 308 nm (e»124'248). m.p. 74 - 76''C. 

e) Measurement of solubility in cosmetic solvents: 

The solubilities were determined as desaibed in example 1 and were found to be 28% In C^tiol LC and 29.4% 
In Crodamol DA 
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Example 12 

Preparation of 2.4<ii-anilino-PKatbo-(2'>ethvl-hexvloxv)'6-anilino-p-lcarbo>7 -(1 .1 .3.3.3-pentamethvl dislloxani)-4*-Qxa- 
heptytoxy) -1 .a.5-triazine. 

[0061] 




a) 2,4-Di-anilino-p-carbo-{2'-ethyl-hexyIoxy)-6-chloro-1 .3,5-trlazine. 

A 100 ml reaction flask was charged with 0.92 g of cyanuric acid chloride in 50 ml of THR A solution of 1 .2 g 
of 2-ethyl-hexyt p-aminobenzoate and 0.85 ml of diisoprcpyl ethylamine in 25 ml THF was slowly added at O^'C. The 
reaction was slowly heated to 45°C and again a solution of 1.2 g of 2-ethyl-hexyl p-aminobenzoate and 0.85 ml of 
diisopropyl ethylamine in 25. ml THF was slowly added. After 18 hours the reaction mixture was distributed 
between water and ethyl acetate. The organic phases were dried and concentrated to yield 2.6 g of a crystalline 
product which was chromatographed on silica gel in hexane : ethyl acetate s 7.'3. 1.8 g (56%) of a white crystalline 
material was Rotated. MS: 609 (M"), 497. 385 (100%). 

b) 2,4-Di-anilino-p<art)0-(2*-etlvl-hexyloxy)-6-anilino-p-{cartx)-7-(1 ,1 ,3,3,3i3entamethyl disiloxanyl)-4'-oxa-hepty- 
loxy}-1.3,5-triazine. 

A 25 ml reaction flask was charged with 0.61 g of the above di-anilino-triazine in 15 ml of toluene and heated 
to 65''C. A solution of 0.38 g of 4-aminobenzoic acid 7-(1.1.3.3.3i3entamethy-disiloxanyt)*4-oxa-heptanyl ester 
(see example 1 1c) in 3 mi of toluene was added and the reaction was stin'ed for 7 hours at 75*^0. Then the reaction 
mixture was concentrated and chromatographed on silica gel in hexane : ethyl acetate » 7:3 to yield 46% of a white 
crystalline product. UV 308 nm (e=112'526). m.p. 107 - lOS^C. 

c) Measurement of solubility in cosmetic solvents: 

The solubilities were determined as described in example 1 and were found to be 22% In C^ol LC and >36% 
in Crodamol DA. 
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Example 13 

Preparation of 2.4-di-anilino-D-cartx)(2'-ethvl-hexytoxy)-6-anilino-D (carbo-7'-f1.1.1.3.5.5.5-hentamethvl trisiloxanvn-4*- 
oxa-heptyiQXY)'1 .a.S-trlazine. 

5 

[0062] 



w 



IS 




20 



a) 7-(1.1,1.3,5,5,5-Heptamethyi trlsfloxanyl)-4-Qxa-heptanol: 

A 50 ml reaction flask was charged with 1 1 .6 g of 1 .4-butanediol>vinylether and a catalytic amount of dlvinyi- 
25 tetramethyl disiloxane platinum complex under inert atmosphere and heated to 80''C. 20 g of heptamethyl trisi- 
loxane was slowly added through a dropping funnel. The reaction mixture was stirred at QS^C for 4 hours, followed 
by distillation at 110 to 1 12**C / 0.25 mbar over a 10 cm column. Yield 22.1 g (73% of the theory) of a clear liquid. 

b) 4-Nitroben2oic acid 7-(1,1,1,3.5.5.5-heptamethyl trisiloxanyl)-4-oxa-h^>tyl ester: 

30 A 25 ml reaction flask was charged with 8 g of the above silylated alcohol in 1 0.5 ml of pyridine and vigorously 

stired. 7 g of p-nrtrobenzoic add chloride was slowly added within 20 man. The reaction mixture was heated to 
60*^0. and stinred for one hour. Then it was pored into ice water and extracted three times with CH2CI2 . The com- 
bined organic phases were washed with 1-n HCI and saturated NaHCOs solution, dried over Na2S04 and concen- 
trated to yield 9.9 g (86%) of a yellow liquid. 

35 

c) 4-Aminoben2oic acid 7-(1.1,1,3,5,5,5-heptamethyl trisiloxanyl)-4-oxa-heptyl ester: 

A 300 ml hydrogenation autoclave was charged with 9.7 g of the above ester in 1 15 ml of methanol and 0.3 g 
of acetic add and 1 .2 g of Raney Ni catalyst. This mixture was hydrogenated for 18 hours at room temperature and 
a pressure of 100 psi. Then the mixture was filtered, distributed between ethyl acetate and water and the organic 
40 phase was concentrated to yield 8.3 g (91%) of a yellow liquid. MS: 457(M^). 342. 268. 221 , 208. 137. 120(100%). 

d) 2,4-Di-anilino-p-cait)0-(2*-ethyl-hexyloxy)-6-aniIino-p4carbo-7 -(1 .1,1 .3.5.5,5-hepta-methyl trisiloxanyl)-4'-oxa- 
heptylQxy}-1 .3.5-triazine. 

A 25 ml reaction flask was charged with 0.85 g of 2,4-di-anillno-p-cartx>-(2*-6thyl-hexylQxy)-6-chloro-1.3.5-trl- 
45 azine (preparation was descrit)ed in example 1 2a) dissolved in 1 5 ml of toluene and heated to GS^C. A solution of 
0.7 g of 4-aminoben2oic acid 7-(1,1.1.3,5,5,5-heptamethyl trisiloxanyl)-4-oxa-heptanyl ester (see above) in 3 ml of 
toluene was added and the reaction was stirred for 7.5 hours an 75**C. Then the reaction mixture was concentrated 
and chromatographed on silica gel in hexane : ethyl acetate « 7.-3 to yield 1 .13 g (79%) of a white aystalline prod- 
uct. UV 308 nm (e=105'587). m.p. 103 - lOS'^C. 

so 

e) Measurement of solubility in cosmetic solvents: 

The solubilities were determined as desaibed in example 1 and were found to be 27% in C^tiol LC and >47% 
in Crodamol DA. 

55 
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Example 14 

Preparation of 2.4<ii'anilinoH0K:artx>-(2'-ethvl'hexvioxyV6-amino^N-f-2'-(1 .1 .1 .3.5.5.5 trisiloxanvl)'allyl)-p' 
benzamkjyll-l .3.5-tria2ine. 

5 

[0063] 



10 



16 




20 



a) 4-Nitroben20lc acid propargylamide: 

A 500 ml reaction flask is charged with 19.8 ml of propargylamine and 62 ml of triethylamlne in 150 mi of 
25 methyMert.butyt ether (MT6E). 55.2 g of p-nitrobenzoic acid chloride is dissolved in 100 ml of MTBE and slowly 
added within 20 min. The reaction mixture is vigorously stirred lor 90 min. and then heated to 60^C. for further 30 
min. Then it is filtered and the residue washed with water, again filtered and recrystallised in acetonitrile to yidd 
40.7 g of yellow crystals. 

30 b) 4-Aminobenzoic acid propargylamide: 

A 1 1 reaction flask was charged with 33.5 g of 4-nitrobenzoic acid propargylamide dissolved in 410 ml of meth- 
anol and 410 ml of concentrated aq. hydrochloric acid. 81 .8 g of tin powder was added and the reaction was heated 
to 40^C for 165 min. Then the reaction mixture was poured in a solution of 410 g of NaOH in 1640 ml of ice water 
and the methanol was distilled off and filtered when hot to remove the inorganic material. The product aystallised 

35 from this solution. It was recrystallised from ethanol / water to yield 21 .5 g (75%} of the desired material. m.p. 122- 
125«C. 

c) 4-(4.6-Dichloro-(1 .3.5)triazin-2-ylamino)-N-(propargyl-p-benzamide. 

A 75 ml reaction flask was charged with a cooled solution of 1.85 g of cyanuric add chloride and 0.88 g of 
40 NaHCPs in 20 ml of acetone. A solution of 1.77 g of 4-amlnobenzoic acid propargylamide in 6 ml of acetone was 
slowly added at O^'C. The yellowish suspension was stirred for 30 min. Then 9 ml of water was added and the prod- 
uct was filtered off to yield 2.5 g of a yellowish powder. MS: 322(1^^"). 321 . 292. 267(100%). 

d) 2.4-Di-anilinoi3-cartx>-(2 -ethyi-hexytQxy)-6-anriino-{N-(propargyQ-p43era .3.5-triaztne. 

45 A 25 ml reaction flask was charged with 1 .04 g of 2-ethyl-hexyl p-aminobenzoate arxJ 0.64 g of 4^4,6<lichk>ro- 

(1,3.5)triazin-2-ylamino)-N-{propargyl-p-benzamide received atx)ve dispersed in 12 ml of Xylene and refluxed for 
six hours. The reaction mixture was cooled to 0°C. and the product was filtered off and once nrK)re recrystallised in 
toluene. 0.98 g of a slightly yellow powder was obtained. UV 306 nm (1 1 r436). MS: 747(100%. M^). 

so e) 2,4-Di-anilino-p-cart>o-(2'-ethyl-hexyloxy)-6-amino{N-(-2'-{1 .1 ,1 ,3,5.5,5-heptamethyl trisfloxanyl)-allyl)-p-benza- 
midyl}-1,3.5-triazine. 

A 25 ml reaction flask was charged with 1 .23 g of the triazine received above in 19 nti of toluene. 0.45 g of 
1.1.1.3.5,5,5-heptamethyl trisiloxane and a catalytic amount of dfvinyl>tetramethyl disiloxane platinum ocHUplex 
under inert atmosphere. The reaction mixture was heated to 95*'C. for f ive days, washed with water, concentrated 
55 and chromatograf^ed in hexane ethyl acetate =7:3. 0.25 g of off wfiite crystals were isolated. UV 306 nm 
(c=106'517). m.p. 76-80*C. 

f). Measurement of soli4)ility in cosmetic solvents: 
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The solub'lities were determined was described in example 1 and were found to be >24% in C6tiol LC and 
>37% in CrodanrK)! DA. 

Example 15 

Pr^r^tion pf a pplygiipx^ne whiph wn-^spgnd? in it$ statistical mgan to the fpllQwinq tgrpryla; 
[0064] 




a) 4-Nitrobenzoic acid-3-propanolamide: 

The reaction described in example 14a was repeated using 2.5 equivalents of 3-amino propanol instead of 
propargyt amine and triethylamine. The reaction mixture was poured on water and seven times extracted with ethyl 
acetate. The combined ethyl acetate phases were dried with Na2S04and concentrated to yield 73% of a crystalline 
product which was identified by NMR. 

b) 4-Nitrobenzoic acid 3-propargyloxy propylamlde: 

A 100 ml reaction flask was charged with 10 g of 4-nitrobenzoic add 3i3ropargytoxy propylamide dissolved in 
70 ml of THF and 5.25 g of Potassium tert. butoxyde and treated with 5.1 ml of propargyl bromide. Afta 50 min. the 
reaction mixture was heated to 60''C. for five hours and then distributed between water and ethyl acetate. The com- 
bined organic phases were concentrated ard chromatographed in hexane / ethyl acetate ^9:1 to yield 2.1 g of a 
yellow crystalline material, which again is identified by NMR. 

c) 4-Aminobenzoic acid 3-propargyloxy propylamide: 

The reaction described in example 14b was repeated using 4-nitrot>en20ic acid 3-propargylQxy propylamide 
instead of 4-nitrobenzoic acid 3-propargyloxy propylamide and heating only for 15 min. to 35*'C. The liquid part of 
the reaction mixture was poured into water and extracted with CH2CI2 until no product can be traced in the water 
phase. After concentration a yellow honey is obtained in 97% yield, the structure of which was proved by NMR. MS: 
232(M-'). 193. 120(100%). 

d) 4-(4,6-Dichloro-(1 .3.5)triazin-2-ylamino)-N-{3-propargyloxy-pr(^yl-p-ben2amide. 

The reaction described in example 14c was repeated using 4-aminobenzoic add 3'propargyloxy propylamide 
instead of 4'aminobenzoic add propargylamide. The product was filtered off to yield an off white powder in 65.5%. 
MS: 379(M^). 342. 340. 269. 267(100%). 

e) 2,4<Ji*Anilinoi3K:artx)-{2'-ethyl-hexylQxy)-6-amino-{N-(3-propargytoxy-propyl)i>-be^ 

The reaction described in example 14d was repeated using 4-(4,6-dichloro-(1.3.5)triazin-2-ylamino)-N-(3- 
propargyloxy-propyl^p-benzamide deserved above as starting material. The raw product was chromatographed in 
hexane / etf^l acetate = 1 :1 . A yellowish powder was obtained in 85% yield. UV 306 nm (e= 1 04*380), m^). 78-81 ^'C. 

f) Pdysiloxane grafted triazine. 

A 25 ml reaction flask was charged with 0.4 g of the triazine received above in 1 0 ml of toluene. 0.55 g of pdysi- 
loxane Ae-1 51 of Wacker-Chemie OrrbK and a catalytic amount of divinyl-tetramethyl disiloxane platinum complex 
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under inert atmosphere. The reaction mixture was heated to 100<'C. tor four days, washed with water/l^ethanol = 
1:10. concentrated and chromatographed in hexane ethyl acetate ^7:3. 0.9 g of yellowish liquid was isolated, which 
is freely miscible with C^tiol LC or Crodamol DA. UV 306 nm (£^524). 

ExarrplQ 1g: 

Preparatipn gf 0/W gMngcrg^n IgtipH UV-B and UV-A: 

[0065] Broad spectrum sunscreen lotion containing 2% of a compound of Ex. 1 . 



Recipe: % 


compound 


INCi name 


Part A: 


2% 


PARSOL MCX 


Octyl methoxydnnamate 


2% 


Product of Example 1 




3% 


PARSOL 1789 


4-tert.Butyl-4'methoxydibenzoyl methane 


12% 


CETIOL LC 


Cooo-caprylate/caprate 


4% 


DERMOL 185 


Isostearyl neopentanoate 


0.25% 




Diethyleneglycolmonostearate 


1% 




Cetylalcohol 


0.2S% 


f^POB/PPOB 


Methyl-propytparat)ene 


0.1% 


EDETA BD 


EDTA-disodium salt 


1% 


AMPHISOLDEA(Giv.) 


Diethanolamine cetylphosphate 


Part B: 


20% 


PERMULENE TR-1 (+%) 


Acrylate C10-C30 Alkylaayiate-aoss polymer 


48.6% 




water deion. 


5% 




1,2'Propanediol 


0.8% 




Potassium hydroxide (10%) 



[0066] Part A was heated in a reactor to 85°C. Part B was slowly added within 10 min., followed by addition of KOH. 
cooling and degassing of the emulsion. 

Claims 

1 . Compounds of the general formula I. 
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O 




H H 



wherein 

W\ and each independently signifies CrC2o all^l or a group SpSil; 
X** . and X^ each independently signifies O or NH; 
Sp signifies a spacer group; 

Sii signifies a silane, an oligosiloxane or a polysiloxane moiety; with the proviso that at least one of 

W\W2 and signifies SpSil. 

Compounds according to claim 1 . 



O 




wherein 

X signifies O or NH: 

Sp' signifies a straight-chain or t)ranched saturated or single a multiple unsaturated hydrocartx»i group of 3 
to 12 carbon atoms; 

Sir signifies the group SiR^R^R^. wherein R\ R^ and R^ each independently signify C^-Ce-^^yl. Ci-Cg- 
alkoxy or phenyl; or an oligosiloxane of the formula -SiMem(0SiMe3)n. wherein Me is methyl and m is 0. 1 
or 2, n is 1 . 2 or 3 and nvKi are 3; or an oligosiloxane of the formulae A, A' and B 
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Me 



Me 



Me 



Me-Si— o- -SH O -Si— 



Me 



Me 



Me 



Ju 



Me 



Me 



Me 



O — St-O— — SHO— Si-Me 



Me 



B 



Me 



MehSi-OhSi 
Me 



Me 



Me 

i-^O-SI-Me 
Me 



A' 



wherein Me is methyl and u is 0 to 6. 

3. Compounds according to claim 1 . wherein W^ and W® signify SpSil. or and signify 0^020 alkyl and Vfi 

signifies SpSil. 

4. Compounds according to claim 1 or 3, wherein X\ and signify oxygen or X^ and X^ signify oxygen and X^ 
signifies NH. 

5. Compounds according to any one of claims 1 . 3 or 4. wherein the spacer is a C3*C^2d>valent alkyl or alkylene chain 
optionally with one or several cark>on atoms being replaced by oxygen atoms. 

6. Compounds according to claim 5, wherein the spacer group signifies - (CH2)3-, •(CH2)4-. •<CH2)5-. -(CH){CHa)- 
(CHg)-. -(CH2)2-CH;=CH-. .C{=CH2)-CH2-, ■C(s=CH2)-(CH2)2-0-(CH2)4-. (CH2)4-0-(CH2)2-. 

7. Compounds according to any one of claims 1 to 5, wherein the spacer group signifies 3-propylene, 2-propylene. 2- 
propen-2-ylene. 2-propen-3-ylene. 2-methyl-3-proi^ene. 2-methyl-3-propenylene. 3-buty1ene, 4-butylene, 3-but-3- 
enylene, 4-but-3-enylene. 4-pentylene, 5-pentylene, 4-pent-4-enylene, 5-pent-4-enylene, 4- or S^S-methyOpenta- 
2.4-dienytene. 6-hexylene. 12-dodecyleneor 11-dodecen-11-ylene. 

8. Compounds according to any one of claims 1-7. wherein the silane-moiety signifies a group SiR^R^R®. wherein R\ 
r2 and R^ each independently signify C^-Ce alkyl. Ci-Ce alkoxy or phenyl. 

9. Compounds according to claim 8, wherein the silane- moiety signifies -Si(CH2-CH3)3- or -SKCH2-CH2-CH3)3. 

10. Compounds according to any one of claims 1 . 3 to 6, wherein the oligosiloxane signifies a groiip of the general for- 
mula SiR^°„,(0SiR^°3)n with m = 0. 1 or 2; n = 3, 2 or 1 and nrnn = 3: or a group of the general formula lla lla' or lib 
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10 



IS 
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30 



40 



,'0 R'» 



lla 



Riq_[_4i__0^ii-oii-R"' Ha' 



A I,,. 



O-^Si-O^Si-O-Si-R"' ,11, 



,10 



wherein 



A signifies a bond to the spacer; 

^ signifies Ci -Cg alkyi or phenyl : 
r signifies 1 to 9, preferably 1 to 3. 

1 1 . Compounds according to any one of claims 1 , 3 to 6, wherein the polysiloxane moiety signifies a group of the gerv 
era! formula Ilia or lllb, 

R" R" 

I 



A4s|-o4rf— ^ Ilia 



f R" f 

R"-Si— [— O-Si-W— 0-Si-|— O-Si-R" 



lllb 



46 wherein 

A is a bond to the spacer; 

R^^ signifies Ci-Ce alkyI or phenyl; 

so 

s has a value of from 4 to 250, preferably 5 to 150; 

t has a value of from 5 to 250. preferably 5 to 1 50. more preferably a statistical mean of about 60; 

55 q has a value of from 1 to 30. preferably 2 to 1 0. more p^ef erably a statistical mean of about 4. 

12. Compounds according to claim 10 or 11. wherein R^° and R^^ signify C^-Ce a^^yl. "lore preferably C1-C4 aJkyI, 
most preferably methyl. 
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13. Compounds acoording to claim 1 . namely 

2.4.6-tri-anilino-p-{carbo-4'-(1 ,1 .3.3.3-pentamethyldisiloxanyl)- V-butyloxy)-1 ,3.5-triazine. 
2A6-trl-anilinoiH<»rt>o-4M1.1.1.3.5.5.54ieptame%ltrisiloxanyl)-^ .3,5-tria2ine, 
2.4.6-trl-anilino-p4cartx)-2*-methyl-3'-(1 , 1 ,3.3,3-penlamethyl disiloxanyl)-1 '-propyloxy}-1 ,3,5-trlazine. 
2.4,6-tri-anilino-p-{cartx)-5'-(1 .1 .3.3.3-pentamelhyl disilQxanyl)-1 '-pentyloxyj-l ,3.5-tria2ine. 
2,4.6-trl-anilino-p-{carbo-3-(1 ,1 ,3.3.3-pentamethyl disiloxanyl)-1 '-propyloxyH ,3,5-tria2ine. 
2.4.6-tri-anilino-p-{cartx)-4-(triethly silyl)-r-but-3-enyloxy}-1.3.5-tria2ine and 
2,4,6-tri-anilino-p-{carbo-4'-(triethyt silyl)-1 *-butyloxy}-1 ,3.&-triazine. 

14. Compounds according to claim 1, namely 

2.4,6-tri-anilino-p-{cartDO-7'-(triethyl silyl)-4'-oxa-heptyloxy}- 1 ,3.5-triazine. 
2,4.6-tri-anillno-p-{cart50-7'-(1 ,1 ,3,3.3-pentamethyl disiloxanyO-4'-oxa-heptyloxy}-1 ,3,5-triazine, 
2,4<li-anilinoi3-carbo-(2'-ethyl-hexyla)cy)-6-anilinoi>4carbo^^ ,1 ,3.3.3-pentamethyl disilQxanyl)-4'-oxa-hep- 
tyloxy}-1.3,5-triazlne, 

2,4<ii-anilinoiDK;arbo-(2'-ethyi-hexylcKy)-6-anilino-p4carbo-7X1 .1 .1 .3,^ tri6iloxanyO-4*<»ca- 
heptyloxy}-1 ,3.5-triazine. 

2,4<y-anillno-p-carbo-(2'-ethyl-hexylaxy)-6-amino{N-(-2'-(1 ,1 ,1 ,3,5,5,5-hep!ametl^yltrislloxanyl)-aHyO-p^t)en2a- 
midyl}-1,3,5-triazlne, or 

a poiysilQxane which corresponds in Hs statistical mean to the Ibllowing formula: 




15. A lightscreening composition containing one or more compounds of any one of claims 1 to 14 in an amount from 
0.1 to 20% by weight with respect to the composition, optionally further containing known UV-A or UV-B filters. 

1 6. A process for the manufacture of the compounds of formula I according to claim 1 . which process comprises 

a) reacting a hydrosilane, an oligohydrosiloxane or a polyhydrosiloxane compojnd of the formula Sil-H, 
wherein Sil is as defined in claim 1 , with a conpound Sp"XH, wherein X is O or NH and Sp" has the same 
meaning as Sp except that it has one degree of unsaturation vnofe than Sp at a temperature in the range of O** 
to 200*'C. preferably W to 110*'C. in the presence of a metal catalyst, obtaining a compound of the formula 
SIISpXH. 

b) reacting SilSpXH, the product of step a), with 4-aminobenzoic acid CyC^ alkyl ester at a temperature in the 
range of 50'' to 250*'C in the presence of a basic-, acidic.- or a Lewis add-catalyst. obtaining a compound of 
the formula A 
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COXSpSil 
NH2 A 



wherein X is O or NH. and Sp and Sil are as defined in claim 1 . 

c-1) treating cyanuric acid chloride with a compound of the formula A at a temperature in the range of 20" to 
280''C. preferably of 50° to ISO^'C without or with an appropriate solvent, obtaining a compound of the formula 
I wherein , and signify a group SpSil, or 

c-2) treating cyanuric acid chloride either at first with 4- aminobenzoic acid C1-C20 a'M ester at a temperature 
in the range of O*' to 40°C. and then with a compound of the formula A above at a temperature in the range of 
20** to 280*'C, or treating cyanuric acid chloride at first with a compound of the formula A above at a tenpera- 
ture in the range of 0*" to 40*^0 and then with 4'^minobenzoic Ci-C2o all^ ester at a temperature in the range 
of 20'' to 280*'C, obtaining a compound of the formula I wherein one or two of the groups . and signify 
CrC2o alM anci the remaining groups of W\ and vfi signify SpSil. 

17. The use of conpounds of any one of claims 1 to 14 for the preparation of a light saeening composition, especially 
25 for the preparation of a cosmetic composition useful for protecting human skin from sunlight radiation. 
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